PATENT 

Attorney Docket No. 018853.0753 

FRYERS WHICH DEACTIVATE BEFORE A LEVEL OF A COOKING MEDIUM FALLS 
BELOW A MINIMUM LEVEL, AND METHODS OF DEACTIVATING SUCH FRYERS 

[0001] The present invention claims priority from U.S. Provisional Patent Application 

No. 60/432,254, which is entitled "Fryers Which Deactivate Before a Level of a Cooking 
Medium Falls Below a Minimum Level, and Methods of Deactivating Such Fryers," and was 
filed on December 11, 2002, the disclosure of which is incorporated herein by reference. 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates generally to fryers and methods of using such fryers. 

In particular, the present invention is directed to fryers which deactivate before a level of a 
cooking medium in the fryer falls below a minimum level, and methods of deactivating such 
fryers. 

2. Description of Related Art 

[0003] Known fryers, e^g., open-well fryers and pressure fryers, are used to cook various 

food products, ejj., poultry, fish, or potato products. Such fryers include a cooking vessel, e.g. , a 
fry pot, and the cooking vessel is filled with a cooking medium, e.g. , an oil, a liquid shortening, a 
meltable-solid shortening, or water. Such fryers also include a heating element, e.g. , an electrical 
heating element, such as a plurality of heating coils, or a gas heating element, such as a gas 
burner and gas conveying tubes, which heat the cooking medium in the cooking vessel. After the 
cooking medium reaches a preset temperature (herein after referred to as the "cooking 
temperature"), the food product is placed into the cooking medium, such that the food product is 
cooked in the cooking medium. For example, the food product may be positioned inside a 
container, ej*., a wire basket, and submerged in the cooking medium for a predetermined amount 
of time sufficient to cook the food product. The amount of time sufficient to cook the food 
product at a given cooking temperature depends on the type of food product which is cooked. 
Moreover, the cooking medium is used during several cooking cycles before the cooking 
medium inside the cooking vessel is replaced or is supplemented with a new or filtered supply of 
cooking medium. 

[0004] When the same cooking medium is used during several cooking cycles, a level of 

the cooking medium inside the cooking vessel gradually decreases. For example, a portion of 
the cooking medium may evaporate or may be absorbed by the food product. The level of the 
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cooking medium inside the cooking vessel is an important factor in the efficiency of the fryer. 
For example, when the level of the cooking medium is too high, placing the food product inside 
the cooking vessel may cause the cooking medium to overflow or to boil over the walls of the 
cooking vessel. Moreover, when the level of the cooking medium is too low, or if the cooking 
vessel is empty, the heating element may overheat the cooking vessel, which damages the fryer 
or reduces the efficiency of the fryer, or both. 

[0005] In order to monitor the level of the cooking medium inside the cooking vessel, 

such known fryers include an apparatus which senses the level of the cooking medium. For 
example, in such known fryers, a plurality of fluid level sensors, ej*., float switches, capacitive 
level sensors, proximity switches, pressure switches, strain gauges, or optical refractive sensors, 
may be affixed to an interior surface of the cooking vessel at various levels within the cooking 
vessel. As such, each fluid level sensor is positioned at a predetermined level within the cooking 
vessel and determines whether cooking medium is present at that particular level. 
[0006] Such known fryers also include a controller which is electrically coupled to each 

of the fluid level sensors, and the controller deactivates the heating element of the fryer based on 
the level of the cooking medium inside the cooking vessel. The controller also may implement 
one of several control modes. For example, the controller may implement a first control mode 
when the fryer is cooking the food product, and a second control mode when the temperature of 
the cooking medium is greater than or equal to the cooking temperature, but the fryer is not 
cooking the food product. The controller also may implement a third control mode when a user 
is cleaning the fryer, and a fourth or an idle control mode to maintain the temperature of the 
cooking medium between the cooking temperature and a temperature of air within the cooking 
vessel. For example, the controller may apply the idle control mode when the fryer is not in 
continuous use, but customer demand for the food product may increase without desired or 
sufficient notice to the user of the fryer. Moreover, the controller may implement a fifth or a 
melt control mode when the temperature of the cooking medium is relatively cold, e.g. , when a 
difference between the temperature of the cooking medium and the temperature of air within the 
cooking vessel is less than or equal to a predetermined temperature difference. The purpose of 
the melt control mode is to heat the cooking medium without burning the cooking medium, and 
to protect the cooking vessel by limiting the amount of heat which the heating element applies to 
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the cooking medium, e.g. , by discretely or non-continuously applying heat to the cooking 
medium, or by gradually increasing the heat applied to cooking medium. 

[0007] Nevertheless, such fluid level sensors are relatively expensive, which increases 

the cost of manufacturing the fryer. Further, when such fluid level sensors are submerged in a 
cooking medium at the cooking temperature, the fluid level sensor may become inaccurate or 
unreliable. Moreover, using the melt control mode when the temperature of the cooking medium 
is significantly below the cooking temperature may increase an amount of time to raise the 
temperature of the cooking medium to the cooking temperature. The melt control mode also 
may increase the number of control modes which the user of the fryer selects from when 
operating the fryer. 
SUMMARY OF THE INVENTION 

[0008] Therefore, a need has arisen for a fryer which overcomes these and other 

shortcomings of the related art. A technical advantage of the present invention is that a fryer 
may determine the level of the cooking medium inside the cooking vessel without using fluid 
level sensors. For example, temperature sensors may used to determine the temperature of the 
cooking medium or the temperature of a wall of the cooking vessel, or both, in order to 
determine, e^g., indirectly determine, the level of the cooking medium. Another technical 
advantage of the present invention is that the fryer may deactivate before the level of the cooking 
medium falls below a minimum level without using a melt control mode, which, reduces the 
number of control modes which the user selects from when operating the fryer. 
[0009] According to an embodiment of the present invention, a fryer comprises a 

cooking vessel, and the cooking vessel comprises at least one wall and contains a cooking 
medium. The fryer also comprises means for heating the cooking medium, e.g.. a heater, such as 
an electrical heating element or a gas heating element, and a first temperature sensor which is 
adapted to determine a first temperature. The first temperature may be a temperature of the 
cooking medium or a temperature of air within the cooking vessel, depending on a level of the 
cooking medium inside the cooking vessel. The first temperature sensor also generates a first 
signal indicating the first temperature. The fryer also comprises a second temperature sensor, 
which is adapted to determine a second temperature of the at least one wall. The second 
temperature sensor also generates a second signal indicating the second temperature. Moreover, 
the fryer comprises a controller which is electrically coupled to the first temperature sensor and 
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to the second temperature sensor. Specifically, the controller is adapted to receive the first signal 
and receives the second signal. The controller also is adapted to deactivate the means for heating 
when at least one predetermined condition is satisfied. Moreover, the at least one predetermined 
condition is (1) when the second temperature is greater than or equal to a particular 
predetermined temperature, or (2) when a difference between the second temperature and the 
first temperature is greater than or equal to a predetermined temperature difference, or both. 
[0010] According to another embodiment of the present invention, a flyer comprises a 

cooking vessel, and the cooking vessel comprises at least one wall and contains a cooking 
medium. The fryer also comprises means for heating the cooking medium, e.g. , a heater, such as 
an electrical heating element or a gas heating element. The fryer also comprises a temperature 
sensor, which is adapted to determine a temperature of the at least one wall. Moreover, the fryer 
comprises a controller which is electrically coupled to the temperature sensor. Specifically, the 
controller is adapted to deactivate the means for heating when the temperature of the at least one 
wall is greater than or equal to a predetermined temperature. 

[0011] According to yet another embodiment of the present invention, a method of 

deactivating a fryer when a level of a cooking medium in the fryer falls below a predetermined 
level, is described. The fryer comprises a cooking vessel which is adapted to contain the cooking 
medium, and the cooking vessel comprises at least one wall. The fryer also comprises means for 
heating the cooking medium, e.g., a heater, such as an electrical heating element or a gas heating 
element. The method comprises the step of determining a first temperature. The first 
temperature is a temperature of the cooking medium or a temperature of air within the cooking 
vessel, depending on a level of the cooking medium inside the cooking vessel. The method also 
comprises the steps of determining a second temperature of the at least one wall, and 
deactivating the means for heating the cooking medium when at least one predetermined 
condition is satisfied. Moreover, the at least one predetermined condition occurs (1) when the 
second temperature is greater than or equal to a particular predetermined temperature, or (2) 
when a difference between the second temperature and the first temperature is greater than or 
equal to a predetermined temperature difference, or both. 

[0012] Other objects, features, and advantages of the present invention will be apparent 

to persons of ordinary skill in the art in view of the foregoing detailed description of the 
invention and the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] For a more complete understanding of the present invention, needs satisfied 

thereby, and the objects, features, and advantages thereof, reference now is made to the 
following description taken in connection with the accompanying drawings. 
[0014] Fig. 1 is a fryer containing a cooking medium at a first level, according to an 

embodiment of the present invention. 

[0015] Fig, 2 is a fryer containing a cooking medium at a second level, according to an 

embodiment of the present invention. 

[0016] Fig, 3 is a fryer with heating elements positioned on an exterior surface of the 

fryer, according to another embodiment of the present invention. 

[0017] Fig. 4 is a perspective view depicting an interior of a cooking vessel of the fryer, 

according to an embodiment of the present invention 

[0018] Fig. 5 is a side view of a temperature sensor which is adapted to determine a 

temperature of a wall of the cooking vessel of Fig. 4, according to an embodiment of the present 
invention 

[0019] Fig. 6 is a flow chart of a method for deactivating a fryer when a level of a 

cooking medium in the fryer falls below a predetermined level, according to an embodiment of 
the present invention. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

[0020] Preferred embodiments of the present invention, and their features and 

advantages, may be understood by referring to Figs. 1-6, like numerals being used for 
corresponding parts in the various drawings. 

[0021] Referring to Figs. 1-5, a fryer 100, e^g., an open-well fryer, a pressure fryer, or the 

like, according to an embodiment of the present invention is depicted. Fryer 100 may be used to 
cook various food products, e^, poultry, fish, potato products, or the like. The food product 
may be an uncooked food product, a partially cooked food product, or a precooked food product. 
Fryer 100 may comprise a cooking vessel 140, ej*., a fry pot, and cooking vessel 140 may be 
adapted to contain a cooking medium 110, e.g. , an oil, a liquid shortening, a meltable-solid 
shortening, water, or the like. Cooking vessel 140 may comprise at least one wall 102, e.g. , a 
pair of walls, and the at least one wall 102 may comprise an upper portion 102a and a lower 
portion 102b. In an embodiment, a plane including lower portion 102b may be slanted relative to 
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a plane including upper portion 102a. Fryer 100 also may comprise means for heating cooking 
medium 110. For example, the means for heating cooking medium 110 may comprise a heater 
130, e.g., an electrical heating element, such as a plurality of heating coils, a gas heating element, 
such as a gas burner and gas conveying tubes, or the like. Heater 130 may be positioned within 
cooking vessel 140. Referring specifically to Fig. 3, in a modification of this embodiment, 
heater 130 may be positioned outside cooking vessel 140, e.g. , may be positioned on an exterior 
surface of the at least one wall 102. Fryer 100 further may comprise a drain pan 106, and drain 
pan 106 may be adapted to receive cooking medium 110 from cooking vessel 140 when a drain 
valve 104 is in an open position. For example, cooking medium 110 may be used during several 
cooking cycles, and after a predetermined number of cooking cycles, a user of fryer 100 may 
open drain valve 104 to replace at least a portion of cooking medium 110 currently inside 
cooking vessel 140 with a new or filtered cooking medium. 

[0022] Fryer 100 also may comprise a first temperature sensor 118. First temperature 

sensor 118 may be affixed to the at least one wall 102 of cooking vessel 140, e.g. , may be affixed 
to lower portion 102b of the at least one wall 102. First temperature sensor 118 may be adapted 
to determine a first temperature, e.g. , may be adapted to detect or to receive data associated with 
the first temperature. The first temperature may be a temperature of cooking medium 110, or 
may be a temperature of air within cooking vessel 140. Specifically, when a level 110a of 
cooking medium 110 is above or is substantially even with first temperature sensor 118, first 
temperature sensor 118 may determine the temperature of cooking medium 110. Nevertheless, 
when level 110a of cooking medium 110 falls below first temperature sensor 118, first 
temperature sensor 118 may determine the temperature of the air within cooking vessel 140. 
Moreover, when the temperature of cooking medium 110 is greater than the temperature of the 
air within cooking vessel 140, and level 110a of cooking medium 110 falls below first 
temperature sensor 118, the temperature determined by first temperature sensor 118 may be less 
than the temperature determined by first temperature sensor 118 when level 110a of cooking 
medium 1 10 is above or is substantially even with first temperature sensor 118. 
[0023] Fryer 100 also may comprise a second temperature sensor 120. Second 

temperature sensor 120 may be affixed to the at least one wall 102 of cooking vessel 140, e.g., 
may be affixed to lower portion 102b of the at least one wall 102. For example, second 
temperature sensor 120 may be affixed to the at least one wall 102, and may be positioned below 
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first temperature sensor 118. In a modification of this embodiment, second temperature sensor 
120 may be affixed to heater 130 when heater 130 is positioned outside cooking vessel 140. 
Second temperature sensor 120 may be adapted to determine a second temperature of the at least 
one wall 102, e.g. , may be adapted to detect or to receive data associated with the second 
temperature of the at least one wall 102. Moreover, when level 110a of cooking medium 110 
falls below second temperature sensor 120, the temperature determined by second temperature 
sensor 120 may be greater than the temperature determined by second temperature sensor 120 
when level 110a of cooking medium 110 is above or is substantially even with second 
temperature sensor 120. For example, cooking medium 110 may decrease the temperature of the 
at least one wall 102, and as level 110a of cooking medium 110 is lowered, heat more readily 
may be transferred to the at least one wall 102. 

[0024] Fryer 100 also may comprise a controller 108 and an analog to digital converter 

116. Analog to digital converter 116 may be electrically coupled to controller 108, first 
temperature sensor 118, and second temperature sensor 120. As such, controller 108 may be 
electrically coupled to first temperature sensor 118 and second temperature sensor 120 via 
analog to digital converter 116. For example, first temperature sensor 118 and second 
temperature sensor 120 may be adapted to generate a first signal and a second signal indicating 
the first temperature and the second temperature, respectively, and controller 108 may be 
adapted to receive the first signal and the second signal. Controller 108 also may be adapted to 
compare the first signal to the second signal, and to determine a temperature difference between 
the second temperature and the first temperature based on the second signal and the first signal. 
Moreover, controller 108 may be adapted to deactivate heater 130 when at least one 
predetermined condition is satisfied. For example, controller 108 may be adapted to deactivate 
heater 130 (1) when the second temperature is greater than or equal to a particular predetermined 
temperature, e^, about 450° F (about 232°) C, (2) when a difference between the second 
temperature and the first temperature is greater than or equal to a predetermined temperature 
difference, e.g., about 140° F (about 60° C), (3) when the first temperature is less than or equal to 
a further predetermined temperature, or (4) any combinations thereof. In an embodiment, 
controller 108 is adapted to deactivate heater 130 when any one of the predetermined conditions 
are satisfied. 
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[0025] Fryer 100 also may comprise means for indicating whether the means for heating, 

e.g. , heater 130, has been deactivated, e.g. , an indicator 122. Indicator 122 may be adapted to 
indicate to the user of fryer 100 that controller 108 has deactivated heater 130. For example, 
fryer 100 may comprise a display 114, and display 114 may be electrically coupled to controller 
108. Moreover, display 1 14 may comprise indicator 122. Indicator 122 may comprise a visually 
perceivable device, e.g., a light emitting device, such as a light emitting diode, an audibly 
perceivable device, e.g., a sound generating device, such as at least one speaker, or both. As 
such, indicator 122 may be adapted to alert the user of fryer 100 that controller 108 has 
deactivated heater 130. Subsequently, if the amount of cooking medium 110 inside cooking 
vessel 140 is insufficient, the user of fryer 100 may add a sufficient amount of cooking medium 
1 10 to cooking vessel 140, and controller 108 may reactivate heater 130. 

[0026] In operation, heater 130 may heat cooking medium 110 to the cooking 

temperature. After cooking medium 110 reaches the cooking temperature, the food product may 
be placed inside cooking vessel 140, such that the food product may be cooked or heated in 
cooking medium 110. For example, the food product may be positioned inside a container, e.g. , 
a wire basket, and cooked in cooking medium 1 10 for a predetermined amount of time sufficient 
to cook or heat the food product. The amount of time sufficient to cook or heat the food product 
at a given cooking temperature may depend on the type of food product which is cooked, and 
whether the food product is uncooked, partially cooked, or precooked. Moreover, cooking 
medium 110 may be used during several cooking cycles before cooking medium 110 inside 
cooking vessel 140 is replaced or is supplemented with a new or filtered cooking medium. 
[0027] When cooking medium 110 inside cooking vessel 140 is used during several 

cooking cycles, level 110a of cooking medium 110 gradually may decrease. For example, a 
portion of cooking medium 110 may evaporate, may be absorbed by the food product, or may 
otherwise be lost from cooking vessel 140 during operation. As level 110a of cooking medium 
110 decreases, first temperature sensor 118 and second temperature sensor 120 may determine, 
e.g. , may substantially, continuously determine, the first temperature and the second temperature, 
respectively, and controller 108 may receive the first signal and the second signal from first 
temperature sensor 118 and second temperature sensor 120, respectively. Controller 108 may 
determine whether the temperature difference between the second temperature and the first 
temperature is greater than or equal to the predetermined temperature difference, e.g., about 140° 
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F (about 60° C). For example, the second temperature may be greater than the first temperature. 
Controller 108 also may determine whether the second temperature is greater than or equal to the 
particular predetermined temperature, e.g., about 450° F (about 232° C), and whether the first 
temperature is less than or equal to the further predetermined temperature. In an embodiment of 
the present invention, if any of the predetermined conditions are satisfied, controller 108 
deactivates heater 130. In another embodiment of the present invention, controller 108 
deactivates heater 130 only if the particular temperature difference is greater than or equal to the 
predetermined temperature difference, or if the second temperature is greater than or equal to the 
particular predetermined temperature. 

[0028] In any of the above-described embodiments of the present invention, when the at 

least one predetermined condition which resulted in the deactivation of heater 130 by controller 
108 no longer is satisfied, controller 108 may reactivate heater 130. However, during a 
subsequent operation of fryer 100, the same predetermined condition which previously was 
satisfied, or a different predetermined condition, may be satisfied. As such, during operation of 
fryer 100, controller 108 may deactivate and reactivate heater 130 several times. Nevertheless, 
when at least one of the predetermined conditions are satisfied, and controller 108 deactivates 
heater 130, level 110a of cooking medium 110 still may be greater than a minimum level of 
cooking medium 110 sufficient to prevent damage to fryer 100. As such, in an embodiment of 
the present invention, indicator 122 may be activated when (1) at least one of the predetermined 
conditions is satisfied, and (2) a particular condition is satisfied. As such, in this embodiment, 
indicator 122 may not be activated each time controller 108 deactivates heater 130, e^g., indicator 
122 may not be activated unless the particular condition also is satisfied. Moreover, the 
particular condition may be a condition which indicates an increased likelihood that level 1 10a of 
cooking medium 110 is less than or equal to the minimum level of cooking medium 110. For 
example, indicator 122 may indicate to the user of fryer 100 that controller 108 has deactivated 
heater 130 when at least one of the predetermined conditions have been satisfied a predetermined 
number times e.g.. about three times, within a predetermined amount of time, e.g. . about ten 
minutes. As such, isolated circumstances in which one or more of the predetermined conditions 
are satisfied, but during which level 110a of cooking medium 110 inside cooking vessel 140 is 
sufficient to avoid damaging fryer 100, may not result in activation of indicator 122. 
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[0029] In another example, indicator 122 may be activated when an amount of time 

between an initial or a first activation of heater 130 and a subsequent reactivation of heater 130 
(after a deactivation of heater 130) is greater than a predetermined amount of time, e.g. , between 
about 40 seconds and about 70 seconds. For example, after the initial or the first activation of 
heater 130, when the temperature of cooking medium 110 becomes about 200° F (about 93° C), 
and level 110a of cooking medium 110 is greater than the minimum level of cooking medium 
110, at least one of the predetermined conditions may be satisfied, e.g., the temperature 
difference between the temperature of the at least one wall 102 and the temperature of cooking 
medium 110 may become greater than or equal to the predetermined temperature difference. 
When the temperature difference between the temperature of the at least one wall 102 and the 
temperature of cooking medium 110 becomes greater than or equal to the predetermined 
temperature difference, controller 108 may deactivate heater 130. Moreover, after controller 108 
deactivates heater 130, the temperature difference between the temperature of the at least one 
wall 102 and the temperature of cooking medium 110 may fall below the predetermined 
temperature difference, and controller 108 subsequently may reactivate heater 130. Specifically, 
heat may be transferred from the at least one wall 102 to cooking medium 110, which may 
decrease the temperature difference between the temperature of the at least one wall 102 and the 
temperature of cooking medium 110. Based on the conductivity of cooking medium 110, the 
amount of time between the initial or the first activation of heater 130, and the subsequent 
reactivation of heater 130, may be about 30 seconds. Nevertheless, in this embodiment, as level 
110a of cooking medium 110 approaches the minimum level of cooking medium 110, the 
amount of time between the initial activation of heater 130, and the subsequent reactivation of 
heater 130, may increase. Specifically, when level 1 10a of cooking medium 1 10 approaches the 
minimum level of cooking medium 110, and heater 130 is deactivated, heat may be transferred 
from the at least one wall 102 to the air inside cooking vessel 140. Nevertheless, because 
cooking medium 110 is a better conductor than air, heat more rapidly may be transferred from 
the at least one wall 102 to cooking medium 110 than from the at least one wall 102 to the air 
inside cooking vessel 140. Consequently, the amount of time which it takes for the temperature 
difference between the temperature of the at least one wall 102 and the temperature determined 
by first temperature sensor 118, e.g., the temperature of cooking medium 1 10 or the temperature 
air inside cooking vessel 140, depending on level 1 10a of cooking medium 100, to fall below the 
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predetermined temperature difference, may increase as level 110a of cooking medium 110 
decreases. 

[0030] In a modification of this example, indicator 122 may be activated when the 

predetermined amount of time is exceeded a predetermined number of times over a 
predetermined number of activation and reactivation cycles of heater 130. For example, each 
time heater 130 is activated, then deactivated when at least one of the predetermined conditions 
is satisfied, and subsequently reactivated when the at least one predetermined condition which 
caused controller 108 to deactivate heater 130 no longer is satisfied, a cycle may be completed. 
Moreover, in this embodiment, indicator 122 may be activated when the predetermined amount 
of time is exceeded the predetermined number of times over the predetermined number of 
activation and reactivation cycles of heater 130. For example, indicator 122 may be activated 
when the predetermined amount of time is exceeded at least 50% of the time during the 
predetermined number of activation and reactivation cycles of heater 130, e.g., is exceeded 
during at least four activation and reactivation cycles of heater 130 out of seven activation and 
reactivation cycles of heater 130. 

[0031] In another modification of this example, the predetermined amount of time for a 

first of the activation and reactivation cycles of heater 130 may be greater than the predetermined 
amount of time for subsequent activation and reactivation cycles of heater 130. For example, the 
predetermined amount of time for the first of the activation and reactivation cycles of heater 130 
may be between about 120 seconds and about 180 seconds, and the predetermined amount of 
time for subsequent activation and reactivation cycles of heater 130 may be between about 40 
seconds and about 70 seconds. Specifically, during the first activation and reactivation cycle of 
heater 130, the temperature of the at least one wall 102 may be lower than the temperature of the 
at least one wall 102 during subsequent activation and reactivation cycles of heater 130, e.g., 
flyer 100 may take a particular amount of time to warm up. Consequently, the amount of time 
sufficient to decrease the temperature difference between the temperature of the at least one wall 
102 and the temperature of cooking medium 110 below the predetermined temperature 
difference, e.g. , via heat transfer between the at least one wall 102 and cooking medium 110, 
may be greater during the first activation and reactivation cycle of heater 130 than during the 
subsequent activation and reactivation cycles of heater 130. 
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[0032] In yet another modification of this example, the determination of whether the 

predetermined amount of time is exceeded the predetermined number of times during the 
predetermined number of activation and reactivation cycles of heater 130 may start over when a 
further event occurs. For example, when the temperature of cooking medium 110 reaches a 
preset cooking temperature, the determination of whether the predetermined amount of time is 
exceeded the predetermined number of times during the predetermined number of activation and 
reactivation cycles of heater 130 may start over. 

THEORY 

[0033] While not wishing to be bound by a theory, it is believed that, in the embodiments 

depicted in Figs* 1-5, the advantageous results of the invention are obtained because a 
relationship exists between the first temperature determined by first temperature sensor 118, the 
second temperature determined by second temperature sensor 120, the difference between the 
first temperature and the second temperature, and level 110a of cooking medium 110 inside 
cooking vessel 140. Moreover, this relationship may be analyzed to determine, e.g. , indirectly 
determine, whether level 110a of cooking medium 110 inside cooking vessel 140 is sufficient to 
avoid damaging fryer 100. Specifically, when the temperature of cooking medium 1 10 is greater 
than the temperature of the air within cooking vessel 140, and level 1 10a of cooking medium 110 
falls below first temperature sensor 118, the temperature determined by first temperature sensor 
118 may be less than the temperature determined by first temperature sensor 118 when level 
1 10a of cooking medium 1 10 is above or is substantially even with first temperature sensor 118. 
Similarly, when level 110a of cooking medium 110 falls below second temperature sensor 120, 
the temperature determined by second temperature sensor 120 may be greater than the 
temperature determined by second temperature sensor 120 when level 110a of cooking medium 
1 10 is above or is substantially even with second temperature sensor 120. For example, cooking 
medium 110 may decrease the temperature of the at least one wall 102, and as level 110a of 
cooking medium 110 is lowered, heat more readily may be transferred to the at least one wall 
102, which increases the temperature of the at least one wall 102. Thus, there may be an inverse 
relationship between the first temperature and the second temperature when level 110a of 
cooking medium 110 is lowered. Moreover, when the temperature of cooking medium 110 is 
greater than the temperature of the air within cooking vessel 140, when level 110a of cooking 
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medium 110 inside cooking vessel 140 is positioned between first temperature sensor 118 and 
second temperature sensor 120, the temperature difference between the second temperature and 
the first temperature is greater than when level 110a of cooking medium 110 is above first 
temperature sensor 118 and second temperature sensor 120. 

[0034] For each control mode of flyer 100, a minimum first temperature and a maximum 

second temperature may be associated with a minimum level of cooking medium 110 sufficient 
to prevent damage to fryer 100, and the minimum first temperature and the maximum second 
temperature may be empirically determined. Similarly, for each control mode of fryer 100, a 
maximum temperature differential between the second temperature and the first temperature may 
be associated with the minimum level of cooking medium 110, and the minimum temperature 
differential may be empirically determined. Nevertheless, fryer 100 may use several different 
control modes, and the temperature of cooking medium 110 may vary depending on the 
particular control mode currently used by fryer 100. Specifically, the temperature of cooking 
medium 110 may vary between the temperature of air within cooking vessel 140 and the cooking 
temperature. Consequently, the minimum first temperature, the maximum second temperature, 
and the maximum temperature differential associated with the minimum level of cooking 
medium 110 may be different for each of the various control modes of fryer 100. 
[0035] Nevertheless, the minimum first temperature, the maximum second temperature, 

and the maximum temperature differential may be selected, such that regardless of the control 
mode currently used by fryer 100, when level 110a of cooking medium 1 10 is at or falls below 
the minimum level of cooking medium 1 10, at least one event occurs. Specifically, when level 
1 10a of cooking medium 1 10 is at or falls below the minimum level of cooking medium 1 10, the 
first temperature is less than or equal to the minimum first temperature, the second temperature is 
greater than or equal to the minimum second temperature, or the temperature differential 
between the second temperature and the first temperature is greater than or equal to the 
maximum temperature differential. Although more than one of these events may occur, in an 
embodiment, the occurrence of any of these events may trigger controller 108 to deactivate 
heater 130. Consequently, a single minimum first temperature, a single maximum second 
temperature, and a single maximum temperature differential, may be selected and used for all of 
the control modes of fryer 100, e.g.. controller 108 may employ a single control regime. 
Moreover, because at least one of these events occurs during each control mode of fryer 100, it 
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may not be necessary for fryer 100 to employ a separate melt control mode, which reduces the 
number of control modes from which the user must select when operating fryer 100. 
[0036] Referring to Fig, 6, a method 600 for deactivating a fryer, e.g. , fryer 100, when a 

level of a cooking medium, e.g. , cooking medium 110, inside a cooking vessel, e.g. , cooking 
vessel 140, falls below a predetermined level, according to an embodiment of the present 
invention, is depicted. In step 602, a first temperature is determined, e.g. , by first temperature 
sensor 118, and in step 604, a second temperature is determined, e.g. , by second temperature 
sensor 120. For example, the first temperature may be a temperature of the cooking medium or a 
temperature of air within the cooking vessel, depending on the level of the cooking medium, and 
the second temperature may be a temperature of at least one wall, e.g. , at least one wall 102. 
Moreover, in step 606, a means for heating the cooking medium, ejj., heater 130, is deactivated 
(1) when the second temperature is greater than a predetermined temperature, e.g. , about 450° F 
(about 232° C), (2) when the difference between the second temperature and the first temperature 
is greater than a predetermined temperature difference, og., about 140° F (about 60° C), or both. 
In a modification of this embodiment, in step 606, indication also is given to a user of the fryer 
that the means for heating has been deactivated. 

[0037] While the invention has been described in connection with preferred 

embodiments, it will be understood by those of ordinary skill in the art that other variations and 
modifications of the preferred embodiments described above may be made without departing 
from the scope of the invention. Other embodiments will be apparent to those of ordinary skill in 
the art from a consideration of the specification or practice of the invention disclosed herein. 
The specification and the described examples are considered as exemplary only, with the true 
scope and spirit of the invention indicated by the following claims. 
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